Legal scholarship's main mode of formal communication, the law journal article, is mostly stuck in the print publishing model. By adopting some tools and practices made possible by digital communications, legal scholarship can become more accessible, flexible, and interdisciplinary.
Introduction ¶1 Since the first law reviews were published in the late nineteenth century, journals have grown in numbers and influence.
1 ¶4 This paper will describe how major STEM publishers distribute in formats beyond PDF and use persistent identifiers. Then it will discuss how law journals and authors could adapt these practices for legal scholarship.
Publishing Beyond the PDF ¶5 As far as documents go, law review articles have not been very complicated. They have plenty of text and footnotes, but compared to scientific research, there are few images or tables, much less dynamic simulations or video. STEM journals have incorporated these more complex features to display their author's findings. Legal scholarship could be enriched through integrating images, video, and other media if law journals could augment their publishing capacities. ¶6 The key to achieving greater publishing flexibility is to discard the mentality that articles need only be PDF files. Legal scholarship's use of PDF as the virtually exclusive format of choice has prevented journals from experimenting with different media and hindered the exchange of ideas and research between legal scholarship and other fields of study. The attitude that law review articles should be in PDF and closely resemble articles as they were printed in the past is understandable, in the sense that PDF is comfortingly familiar and therefore maintains the printed page's association with scholarly inquiry and professorial authority. PDF files can be copied, searched, and printed, but other formats can do much more. This is not to suggest that PDF should not be used, but rather that it should not be the primary or exclusive distribution format. ¶7 Publishing in HTML and EPUB formats provides greater flexibility for formatting, more display options for readers, and deeper computer analysis. This is because PDF is an image-based format. It is very good at presenting content the same way, regardless of the device displaying it. marked, or tagged, with directions that tell devices how to display the text. In a sense, the information is separated from its presentation so that each reader can decide how the text will be shown. Readers wishing for a particular font, larger text size, or a specific contrast level can make these adjustments. HTML is also more likely to be readable by screen reader programs used by visually challenged readers. ¶8 For example, the science journal PLoS ONE, published by the Public Library of Science, releases articles in HTML, PDF, and XML. Figure 1 shows the HTML version of a PLoS ONE article. Image reproduced under the Creative Commons Attribution license ¶10 For readers preferring PDF or wishing to print an article, the PDF version of the PLoS ONE article (Figure 3 ) contains all the information that can be included in a PDF file. For PDFs, the text can be laid out optimally for reading in print. Some PDF articles in STEM journals are set in two columns of text, for instance; this is great for reading on paper, but cumbersome to read on a screen. Looking at an article from the journal Psychological Medicine, 7 we see how a scholarly article can appear as HTML, PDF, or EPUB. Figure 4 shows the HTML, and Figure 5 shows the PDF. Note that the PDF looks like a very traditional academic paper. While the HTML and PDF versions are generally free to access on the journals' web sites, Quid Pro Quo Books sells the ebook versions. ¶14 Law reviews wishing to publish in HTML or EPUB may encounter a few challenges. Editors or support staff would have to acquire some tools and knowledge. Assuming Word and WordPerfect will continue to be predominant formats for submissions and editing, the conversions from those formats to HTML or EPUB should occur, as it does for PDFs, at the end of the editorial pipeline. ¶15 Converting a word processor file to HTML or EPUB is feasible, but will require a learning curve. A number of conversion tools are available, ranging from open source (such as pandoc) to proprietary products. The conversion will probably not be perfect, and some level of manual inspection and editing will be necessary. Also, both HTML and EPUB allow additional metadata that will help make articles easier to find in search engines; adding this metadata in the proper way will also require some additional work. ¶16 Likewise, word processor files can be converted to EPUB format, or the HTML file can be used. Either way, there are open source (Calibre) and commercial (oXygen Author) tools available to handle these tasks. For law journals, time will be needed to test these conversion tools, establish templates and style sheets, and become familiar with the programs. Once procedures for conversion and quality checks are finalized, the time and energy needed thereafter should decrease. While larger publishers have established these workflows, file conversion is a realm of experimentation for law journals. With persistence, though, editors, librarians, and support staff can find tools and processes for conversion that work for them. ¶17 This work could be performed by support staff the journal may have or library staff as part of the law library's support of legal scholarship. Conversion services could be hired to convert and format files. Finally, journal editors could prepare the files as part of their duties. The main downside to this approach is that editors change every year, so some resources will have to be committed to training. However, a journal considering publishing in more formats should weigh the benefits of increased accessibility and flexibility for readers against the resources that would be expended. ¶18 Some cultural norms in legal scholarship will also have to change. Page numbers may no longer be the obvious choice for pinpoint citations. STEM journal PDFs have page numbers, but they start at page 1 and often note that the pagination is not for citation purposes. One option would be designate the PDF with pagination as the canonical version that should be cited.
Another option more attuned to web publishing is to use paragraph numbers. This approach has a couple advantages. First, the article is amenable to pinpoint citation regardless of format, and second, a citation to a paragraph is more precise than one to a page. ¶19 Paragraph numbers have been adopted by a few law journals, among them the Richmond Image reproduced with permission ¶20 A number of courts have adopted citation rules that favor paragraph numbers over page numbers in reporter volumes (also called media or vendor neutral citation). often used like URLs. However, a DOI is assigned to an intellectual object and then matched with a URL for its current online location with a registry. If an article's URL changes, the publisher provides an update to the registry. When a researcher enters a DOI in a browser URL bar, the DOI is resolved to the current URL. Thus, DOIs provide a persistent way for publishers to point readers to articles. DOIs are useful for addressing link rot in citations of scholarly works; for other types of online resources, other web archiving services, such as Perma, the Internet Archive's Wayback Machine, and WebCite, should be used. ¶24 CrossRef is a major DOI registration agency in the scholarly communications field.
Membership fees are required, but academic law journals could join through an affiliated university press or university library, which may reduce the cost. The California Digital Library offers a service called EZID for assigning and maintaining DOIs for research products. ¶25 A DOI is written "10.(publisher prefix)/(publisher-assigned identifier)." For example, the DOI provides a service called cited-by linking. This is a database of citation connections between articles in CrossRef's registry and an optional service that is available once a journal begins assigning DOIs to its articles. If a journal wishes to know what articles cite to its articles, it must participate in cited-by linking and provide CrossRef with data on the journals' articles and their citations. ¶27 Figure 10 shows an article from Advances in Bioinformatics.
14 The article has a DOI in its citation information, and the first entry of its bibliography has a "View at Publisher" link. This link uses the cited article's DOI and shows that CrossRef's system has connected the two articles. articles would never be added to a legal research database. Google Scholar captures some of these non-legal citations, but thus far I have noticed a number of errors in the citation counts and irregular determinations as to whether one article actually cites another. The DOI data is vetted by the publisher and CrossRef, so it is more likely to be accurate. ¶30 Cited-by linking is optional, so any list of citations cannot be known to be complete. However, it is another useful way to ascertain how legal scholarship connects to other disciplines, and the citation network would become stronger if more law journals joined and added their citation data. ¶31 There have been a few suggestions that law journals adopt DOIs as part of their citations and metadata. 16 Some law journals that are published in the journal databases JSTOR and Project MUSE have DOIs assigned to the copies in the databases, and journals by major academic publishers also generally use DOIs. SSRN now assigns DOIs to working papers uploaded to its legal publications. Adding altmetrics and cited-by linking to the tools we currently use, like Google Scholar, and legal research databases, will let academic authors and their institutions better understand their audience and influence, both within and beyond their discipline. As legal scholarship becomes more interdisciplinary, adopting DOIs, cited-by linking, and altmetrics will help connect legal works with scholarship in related fields. ¶36 In addition to obtaining needed funding and administrative support for joining CrossRef and participating in its network, there are a few other challenges that should be addressed. Many legal articles have multiple copies existing in different places. It is not difficult to imagine an article being posted on an author's personal website, an institutional repository of her university, the journal's website, and SSRN (whether as a draft or the final published version). A DOI can point to only one of these copies, so it must be understood that while a DOI helps ensure persistent access to at least one copy of the article, there may well be more, equally legitimate copies available. ¶37 An article having a DOI does not mean it must remain online forever, but a persistent identifier does indicate an intention to keep the work persistently available. Thus, law journals and authors should have an understanding as to when a work is finalized and persistent citation and linking is appropriate. One option is to assign DOIs only to works that have been formally published, however that is defined (acceptance by a journal, or perhaps an author simply declaring it as a completed work). This makes SSRN's practice of assigning DOIs to working papers somewhat of an aberration. Especially confusing is that the same DOI is assigned to a paper regardless of whether a new draft is uploaded. An early draft of a paper may be posted to SSRN and receive a DOI. Later drafts are uploaded and replace the first draft; finally, the published version is posted. The DOI points only to the latest version, raising the possibility that researchers ¶39 Another option is to publish each draft as a distinct work, but link all the drafts together as related. This is the approach taken by STEM journal F1000 Research (Figure 15 ).
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As a paper progresses from submission, through peer review and revision, to an accepted article, each draft is published and given a different DOI. The researcher can easily see which version is the final article, but drafts that may have been referenced earlier are still online, and one can see how a paper changed in response to reviewer comments.
Figure 15
Image reproduced under the Creative Commons Attribution license ¶40 Legal scholarship generally does not employ formal peer review, and this is a level of transparency that may not be comfortable for some authors. Nonetheless, SSRN and academic repositories would do well to consider when a scholarly work that is not formally published is sufficiently developed to warrant more than transitory availability.
Conclusion ¶41 In 1996, Bernard Hibbitts speculated that law review publication "as we know it" could disappear in the next decade.
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Eighteen years later, Hibbitts would probably still recognize the law reviews published today, even if he read the articles on his computer rather than paper. Hibbitts' call for legal scholarship to embrace digital publishing is still relevant, though the options have evolved. STEM journals show that publishing in HTML and EPUB, along with PDF, and assigning persistent identifiers to digital articles, is feasible. Law libraries provide crucial support for producing, disseminating, and collecting legal scholarship. This scholarship will become more accessible and flexible if law journals, likely with help from law libraries, adopt some of these practices.
